Diminished renal kallikrein responses to mineralocorticoid stimulation in African Americans: determinants of an intermediate phenotype for hypertension.
Hypertension is a complex trait with an ill-defined genetic predisposition, in which renal mechanisms seem to be involved even at the early stages. Renal kallikrein excretion is diminished in patients with hypertension, and perhaps even in the early, prehypertensive phases of the syndrome. African Americans, a group at increased risk of developing hypertension, have especially diminished kallikrein expression, coupled with decreased renal excretion of K(+), a known stimulant of kallikrein expression, suggesting an environmental mechanism for their kallikrein deficit. We, therefore, tested whether short-term indirect (K(+)) or direct (fludrocortisone) stimulation of mineralocorticoid activity might be capable of restoring kallikrein excretion in African Americans. Nineteen healthy normotensive young men (n = 10 white, n = 9 African Americans) were treated with the following sequence of four oral medications, each for 1 week: placebo, KCl (120 mEq/day), placebo, and the mineralocorticoid fludrocortisone (0.4 mg/day). At each stage, we measured vital signs, excretion of kallikrein, aldosterone and electrolytes, and serum renin. Results were evaluated by two-way, repeated measures ANOVA. African Americans had diminished urinary excretion of not only kallikrein (P =.007), but also K(+) (P <.001) and aldosterone (P =.015). Kallikrein responses to mineralocorticoid stimulation were substantially blunted in African Americans, whether achieved indirectly (by supplemental K(+); P =.019) or directly (by the exogenous mineralocorticoid fludrocortisone; P =.027), despite achievement of substantial increments in K(+) excretion after KCl (P =.002), and multiple other mineralocorticoid effects after fludrocortisone (P =.005). The kallikrein increment after KCl was best predicted by renin activity (P =.001) rather than ethnicity. Potassium chloride did not lower blood pressure (BP) in either group (P >.4). Restoration of K(+) and aldosterone secretion to levels found in whites does not normalize kallikrein excretion or lower BP in African Americans, at least in the short term. Nor does exogenous mineralocorticoid stimulation fully restore kallikrein expression in African Americans. Therefore, the diminution of kallikrein biosynthesis in African Americans seems to involve mechanisms at or distal to the aldosterone receptor, and perhaps at the level of the kallikrein gene itself.